Rapamycin ester analog CCI-779/Temsirolimus alleviates tau pathology and improves motor deficit in mutant tau transgenic mice.
Neurofibrillary tangles are intracellular inclusions made of tau protein that accumulates in neurons in Alzheimer's disease (AD) and in other tauopathies. We have investigated the ability of the rapamycin ester CCI-779/Temsilorimus, a mTOR inhibitor with better stability and pharmacological properties compared to rapamycin, to interfere with the development of a motor phenotype and tau pathology in a mutant tau mouse model developing neurofibrillary tangles, by stimulation of mTOR dependent macroautophagy. Mutant tau mice (Tg30) were treated with CCI-779 before onset of motor signs for 7 months (from 5 to 12 months of age) or after the onset of motor signs for 2 months (from 10 to 12 months of age). End-point motor deficits were 50% lower in the group of Tg30 mice treated for 7 months. Inhibition of mTOR signaling and stimulation of macroautophagy in the brain of CCI-779 treated Tg30 mice was suggested by decreased phosphorylation of mTOR downstream signaling molecules p70S6 kinase and Akt and increased level of the autophagy markers Rab7 and LC3-II. CCI-779 treatment decreased the brain levels of Sarkosyl-insoluble tau and phosphotau inTg30 mice both after 2 months or 7 months of treatment. The density of neurofibrillary tangles was significantly decreased when treatment was started prior onset of motor signs. These results indicate that stimulation of mTOR dependent autophagy by CCI-779 compound is efficient to counteract the accumulation of abnormal tau when administered early or late in a tauopathy model and to improve a motor deficit when started before onset of motor signs.